bleeding were identified as independent risk factors for POM after microsurgery of VS.
Introduction

30
Vestibular schwannomas (VS), also referred to as acoustic neuromas (AN), are 31 Histopathologically benign tumors arising from Schwann cells surrounding the 32 vestibular nerve [1] , The incidence of VS is estimated to 1.9 per 100,000 per year [2] , 33 Microsurgical resection is typically the gold standard for symptomatic, relatively young decreased [4] . However, the frequency of postoperative complications is still high.
37
Meningitis is the main fatal complication after craniocerebral surgery. Besides, the data 38 shows the incidence of postoperative meningitis (POM) of vestibular schwannoma 39 surgery is about 5.5%-9.85% [4] [5] [6] [7] [8] . In the event of POM, the mortality can be as high 40 as 50% [9] . However, the related research on the clinical risk factors of meningitis after 41 acoustic neuroma surgery is limited. 
51
We did this study from January to February 2019. The diagnosis was based on MRI and 52 pathology. MRI showed a mass rising from the vestibular nerve, and pathology showed 53 schwannoma. This study was approved by the West China Hospital Ethics Committee.
54
Written informed consent was exempted for the present study was a retrospective 55 clinical study.
56
Data collection
57
The basic information of these patients were collected, which include age, sex, BMI, 
Surgical technique
70
The surgical procedures were all performed by the senior neurosurgeon (YueKang Z).
71
Retrosigmoid approach was used for all patients. postauricular carbuncle was incised; 72 the internal auditory canal was resected; the tumor was totally or subtotally removed process, all statistical tests were 2-sided, if P <0.05, the data will be considered to have 97 remarkable statistics meaning.
98
Results
99
Baseline characteristics
100
In this study, 413 patients were enrolled, but three patients who died on the 101 postoperative day were excluded. Some basic patient information was listed in table 1.
102
The mean ages of the patients, including 172 men and 238 women, were 50 years old but no one died from the related meningitis. The average length of hospital stay for patients with meningitis after surgery was 16.26,
123
with the median to be 13. The average length of hospital stay for patients without 124 meningitis after surgery was 7.28, with the median to be 6. The result shows p < 0.001.
125
Therefore, there was a significant difference in postoperative hospital stay between the 126 two groups of people.
127
Pathogens of POM
128
In this study. 27 POM patients were cultured with bacteria and fungi in CSF. The 129 culture time was three days. However, all the culture results were negative.
130
Discussion
131
Meningitis is divided into aseptic meningitis and bacterial meningitis. According to 
136
The positive rate of CSF or blood culture decreased significantly if antibiotic is used 137 more than 24 hours before diagnosis [13] . The culturing result turns to be negative but 138 many cases of culture-negative (aseptic) meningitis are bacterial meningitis [14] . In this 139 research, the incidence of meningitis after microsurgery of vestibular schwannoma is 140 less than 6.6%, which is lower than the results reported by Huang Xiang. In their schwannoma. Besides, POM will significantly prolong the length of hospital stay.
151
The current research shows that the size of acoustic neuroma can significantly affect In addition, our study also found that the duration of surgery will significantly 163 affect the occurrence of POM, which is consistent with previous studies. Patir et al. [18] 164 discovered that a surgical time of more than 4 hours was significantly associated with 
173
Intraoperative hemorrhage is also an independent risk factor for meningitis in of allogeneic blood will complicate immune suppression [23] . The anti-infective ability 182 of patients with decrease when immunity is reduced, and meningitis is prone to occur. 
Conclusion
217
In this study, the probability of meningitis after acoustic neuroma microsurgery is 6.6%.
218
The risk factors of meningitis after microsurgery are Koos grade IV, the duration of 219 operation (＞3 hours), and the amount of bleeding (≥ 400 ml). In addition, POM has a 220 significant association with the increase of hospitalization days after operation. Technology Department (Grant Number：0040205302272).
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